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Prosthetic Bones 


Glenn 
Aronson 


N/T 

N/T 
Boulden 
Leonard 
Zimmerman 
Bryson 


Aronson 
N/T 


N/T 
N/T 
N/T 
N/T 
N/T 
N/T 


Scan 
N/T 


75. Design Analysis & Synthesis 


Power Bond Graphs—Powerful New Tool 
For Hydraulic System Design .... 
Superaccelerators: Servomotors with In- 
stant Reflexes 
A Simple Way To Use 
tions 
Hight Kasy Ways to 
Part 1 


cxemmen Down Elusive 

ure 
Angle Approximations Save Design Time 
Probabilistic Design—Part 1 


Probabilistic Design—Part 2 


Calc Program Simplifies spepepensines 
Equations 
Probabilistic Design—Part 3 


Probabilistic Design—Part 4 ...... 
Probabilistic Design—Part 5 ..........- 


Pushbutton Trig .. 

Calculating New Positions “For ‘Rotated 
Axes... ‘ 

Statistics From “Raw Data rer err Te 

Cale Program iinds nth Root 

Geometric Properties of oer 
Shapes ‘ e 

Smoothing Out Cylinder Loads 


Pattern Recognition Techniques Provide 
Powerful Quality-Control Tools .... 

Geometric Properties of Axisymmetric 
Shapes 

How Parts React to Stress ........+++++ 

New Head 7 Realism to Crash 

ummy Ere TT. wee 

Digital Simulation 

Test Pit Provides Real Construction- 
Machine Data .. 

A New Way to Analyze “Rotor. Stability 


Transaction Telephone: One Step Closer 
to the No-Cash, No-Cheat we ¥e 

Machines You Can Talk To ....... - 

Is CAD-CAM Taking Off? .... 

Chrysler’s ‘Electronic’ Lean- Burn ‘Engine 

Pattern Recognition Techniques Provide 
Powerful Quality-Control Tools 

What You Should Know About a 
Recall 
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Dransfield 
Sohlberg 
Harker 
Spotts 
Spotts 


Lipinski 

McKnight 
Haugen & 
Wirsching 
Haugen & 
Wirsching 


Rubin 

Haugen & 
Wirsching 
Haugen & 
Wirsch'ng 
Haugen & 
Wirsching 
Byers 


Felstein 
Spotts 
Simmons 


Paulsen 
Wood & 
Mirus 


N/T 


Paulsen 
Blodgett 


N/T 
Appel 


N/T 
Maslow & 
Rieger 


N/T 

Glenn 
Zimmerman 
N/T 

N/T 


Bryson 


5/1 
5/1 
5/15 
5/29 


6/12 
6/12 


6/26 
7/24 
9/18 


11/13 


3/6 
9/4 


11/13 


3/7 


5/1 
7/10 


9/4 
10/2 
1/23 

5/1 
6/12 
7/10 

9/4 


1/23 


Probabilistic Design—Part 1 
Probabilistic Design—Part 2 .........+. 
Probabilistic Design—Part 3 


Probabilistic Design—Part 4 


Probabilistic Design—Part 5 ..........++: 


Pattern Recognition Techniques Provide 
Powerful Quality-Conftrol Tools .... 

What Determines mengeuned in Metering 
Pumps? ; 

Adapting Holography ‘to the Industrial 
Environment ... 

Photogrammetry: Getting ae “Bead On 
Hard-To-Measure Objects .... 

Visual Standards: Shortcut to Product 
Quality . 

Scissors-Wing Aircraft “Nears” "Design 


Stage jpckuae nn hkeben 
Living Costs Devour ‘Salary SE a: 60 <010 
76. Basic Sciences & Fields 


Gaskets That Block EMI 
Serendipity Revisted: Lead - Poisoning 


Test Falls Out from Wire-Insulation 
Studies . 

Three Lasers in a Cane "Provide ‘Byes for 
the Blind ... 

New Head Adds ‘Realism 
Dummy .. 

Help fall Life- ‘Sciences Program for. the 


‘to ‘Crash 


Coming: Implanted. Artificial “Muscles. 

Blanket Soaks Up Oil Spills; Microbe 
Converts Them Into Fish Food .... 

Technology Fights Famine: 
Produce Plenty ... 

Measuring Platform Does. a Lot ‘of ‘Les: 
work .. 

Piezoelectric Ceramics Show Promise ‘as 
Prosthetic Bones . 

Garbage Power 

Milwaukee To Reclaim Its Solid Waste. 

MIUS: Darkhorse in the Nation's Energy 
Future? ay 

Minimizing Oil- Spill ‘Hazards 06%.6 

Two Magnets ‘Push’ Aluminum Out of 
Garbage 

Blanket Soaks Up Oil eg 
Converts Them Into Fish F 

Low-Cost Breakwater Formed ‘with ‘Old 
Tires . on 

Breaking the Ice ‘Barrier. me 

Comparing High- Temperature Plastics. 


Power To 


© cee 


Choosing Plastics for Chemical Resistance 


Plastics: High-Temperature Plastics .... 
How Time and Heat — enact of 
Plastics 


How Seals Act At High Temperatures. . 
78. Environmenta! Design 


Apollo-Soyuz: 
Technology ... 

Mars-Viking: Tougher ‘Than “Apollo? 

Putting Data from Mars on ‘HOLD’ 

TFB: A Better Breakwater Put to the 
Test 


Timely Union for — 


Fuel Cells to Speed Rescue of Trapped 
Submariners.... . 
Present Technology “Meets 
Emissions Standards . 
‘New’ Pollutant Forces EPA To ‘Revise 
Auto-Emission Standards ; 
Minimizing Oil-Spill Hazards .. 
NRC Has Its Say on Auto Emissions ‘and 
Air Pollution .... 
Design Dimensions for Plastic ‘Bearings. . 
Avoiding Interference in Round Parts .. 
Tolerancing Determines How Round Parts 
Take Shape ..... 5 
Simple Guide to TP Dimensioning-1 
3-Year Report on ‘No-Fault, No- -Ques- 
tions-Asked’ Guarantee ae 
Pareto’s Law for Managers ........... 


"tt ato: 


Haugen & 
Wirsching 
Haugen & 
Wirsching 
Haugen & 
Wirsching 
Haugen & 
Wirsching 
Haugen & 

irsching 


N/T 
Holloway 
Article 
Higgins 
Leek 


N/T 
Zimmerman 


Severinsen WT 


N/T 2/20 
N/T 3/20 
N/T 5/1 


N/T 7/10 
N/T 10/2 


N/T 10/16 
Zimmerman 10/16 
Scan 10/16 


N/T 11/13 
Bryson 1/9 
N/T 2/20 


Zimmerman 4/17 
Zimmerman 5/1 


N/T 10/2 
N/T 10/16 


N/T 11/13 
Bryson 2/6 
Theberge, 
Arkles, & 
Cloud 2/6 
Theberge, 
Arkles, & 
Cloud 2/20 
Chapter M 3/13 


Theberge, 

Arkles, & 

Cloud 3/20 
Chapter FP 9/11 


Zimmerman 7/10 
Article 8/7 
Zimmerman 11/13 
N/T 7/10 
N/T 7/24 
N/T 2/6 


N/T 4/3 
Zimmerman 5/1 


N/T 7/24 
Carswell 
D’Entremont 7/10 


Spotts 
Spotts 11/27 


16 
8 
36 
10 
10 
8 


4 
16 


12 


2/20 121 


88 


10/16 139 


66 


4/3 34 


N/T 
Bronikowski 7/24 


65 





ENGINEERING MANAGEMENT & OPERATION 





81. Engineering Department Operations 


Engineering Productivity: Formulating a 
Plan of Attack 
Six — Issues in Engineering Man- 


pow! 

Motivating Engineers: A Little 
ogy Goes A Long Way . 

Running the Foren ll 

When Two Bosses Are Better Than One 


Providing Technical Support 

The 1-3-9 Rule for Product Cost Estima- 
tion 

Keeping Project Costs in Line .... 

Transactional Analysis—A New Way To 
Prevent People Problems 

Training Tomorrow's Engineers .. 

Providing Technical Support 

Alternative to the MBA 

How To Manage Creativity Without Kill- 
ing It 

Easing The Switch From Engineer to 
Manager 

— Silent Partner In The Design 


roup 
Transactional ‘Analysis—A_ ‘New Way | To 
Prevent People Problems ...... 
Living Costs Devour Salary Gains ..... 
How Near ‘Average’ Is Your Salary? ... 
— Is More Than Just Talk- 
ing . 
Transactional ‘Analysis—A ‘New. Way | To 
Prevent People Problems 


Comella 12/11 118 


Zimmerman 6/26 18 
Badawy 10/16 120 
Samaras 12/11 139 
Grinnell 
& Apple 1/9 
Price 12/11 
Rondeau 8/21 
Davis 12/11 
Jackson 11/27 
Zimmerman 5/1 
12/11 
2/20 
Comella 3/6 
Badawy 5/15 
Raudsepp 8/7 
Jackson 11/27 
Zimmerman 2/20 20 
Zimmerman 3/6 20 
11/13 116 


11/27 50 


Raudsepp 


Jackson 


82, 83. New Product Development, Drafting 


Reproduction 


U. S. To Spend $35.6 Billion for R&D 
n °%5 


ning 

sae my 8 Engineers: A Little eneneere! 
Goes A Long Way 

Getting a Handle on cay 

New Tools For Old Tasks: deencerenvove 
Equipment ‘ 


84. Laboratory & Testing 


Dynamic Tester Hammers Out Structural 


ects 

How Much Should You Trust “ASTM 
Test Data? 

Improved Regenerators Ready for Testing 
in Auto Turbines 

Adapting Holography to the Industrial = 
Environment 

Synthesized Motor Oil 
Police-Car Testing 

Serendipity Revisited: Lead - Poisoning 
Test Falls Out from Wire-Insulation 
Studies oe 

Oil Analysis Reveals ‘NC ‘Design “Tips oan 

How Time and Heat — —— of 
Plastics emus 


Taking Guesswork Out of Worm-Gear 
Des: 


sign 
ee Down Elusive Causes for Fail- 
ure 


N/T 1/23 
LaPasso 7/24 


Badawy 10/16 
McDonald 12/11 


Streit 12/11 


Scan 1/9 
Chastain 

N/T 2/6 
Article 2/6 
N/T 2/20 
N/T 2/20 
N/T 2/20 
Theberge, 

Arkles, & 

Cloud 3/20 
Buckingham 3/20 
Lipinski 4/3 


COMPLETE MACHINES 


Math Model Predicts Characteristics of 
Head-On Car Crashes ...... 

Isolating Engine Vibration 

Analyzing Do-It-Yourself Servosystems. . 

Pendulum Action Tests Navy’s Cable ... 

oe Toward Research —"’ Ve- 
pe os 

How To Test Gear ‘Transmissions | petiaeks 

Hardware for Testing Gear Transmissions 

Car-Impact Study Promises New Hope 
for Pedestrians .. 

Test Pit Provides Real | ‘Construction- 
Machine Data .... “ 

Courtesy Cars Testing Fuels ‘and. Oil hiae 

Inlet Redesign Will Help Silence Big Jets 

Elecironic Assembly: In-House or Sub- 
contract? ; 

Swinging Blade Tests Resilience ‘of Pre- 
Stressed Materials ..... 

Stress Concentrations in Notched ‘Rings... 

Two Frequencies Minimize Errors in 
Eddy-Current Tester lee aa 


85. Technical Information 


Write A Better Instruction Manual 

Product Publications: Wrapping Up The 
Paperwork . 

Half-Scale Car Presented Driver-Packag- 
ing Problem 

How Much Should You Trust ASTM Test 
Data? .. 

Present Technology “Meets ca “Auto- 
Emissions Standards . 

Design for Disaster: High- “Rise Fires— 
Preventing a ‘‘Towering a ae 

NEMA Control Relays ............055. 


Metrication Will Arrive in '75 . 

Visual Standards: Shortcut to Product 
Quality 

The Move To Metric—1975: Standards 
O.K. Gives Industry the Go-Ahead.. 

Visual Standards: Shortcut to Product 
Quality psd :askib se'-s ewiererepeitereneniveds 


N/T 
Wright 
Maskrey 
N/T 
N/T 
Fessett 
Fessett 
N/T 
N/T 
N/T 
N/T 
Leonard 


Scan 
Tabakman 


Scan 


Article 1/23 
Pohs 6/26 
N/T 3/6 
Chastain 1/23 
N/T 2/6 
Aronson 3/20 
Chapter 
EM&C 4/24 136 
Wise 7/10 66 
Leek 9/4 69 
Chapter FJ 11/20 2 
69 


Leek 9/4 


86, 87. Patents & Patent Law, Personal & 


Professional 


Motivating Engineers: A Little duceneet 
gy Goes A Long Way .... ‘ 

Maximizing Engineering re 

— To _ Creativity Without Kill- 

The Road to > peceeemdlnts The Basic 
Requirements . 

The Road to Registration—2: ‘Passing t the 
Exam 


Alternative to the MBA vere 

Helping The Engineer Plan His Career. 

Turn On the Boob-Tube; Learn About 
Microprocessors ... van 

Here Come the Technologists! Sree elsrereceere 

Training Tomorrow's Engineers 

Your Day In Court .... 

What To Do Before The ‘Subpoena. Comes 

Product Liability: After the Summons. 


88. Outside Services 


The President and Technology 


Badawy 10/16 120 
Miller 12/11 125 


Comella 3/6 68 
Constance 


Constance 
Babcock 
Brynildsen 


N/T 

Lavole 
Zimmerman 
Talbot 
Wallace 


Wallace 10/2 66 


Article 





911. Ordnance 


Fully Stabilized Gun Turret 
Another Try For a New Tank ........ 
New Armored Vehicle to Quel Irish Brawls 
‘Friendly Enemy’ To Receive Tailored 
Probes 
Nuclear War Not Likely To ~—* Out 
Life 


DI 1/9 
Ogorkiewicz 5/29 
N/T 9/4 


N/T 10/16 
N/T 11/27 


912. Machinery 


Breaking the Ice Barrier ............... 
Gravity Feed Tracks 


Field - Going Factories: Agriculture’s 
Amazing Monster Machines 

Test Pit Provides Real Construction-Ma- 
chine Data 


Bryson 2/6 
Murch & 
Campbell 6/26 


Zimmerman 8/21 


9/4 
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Technology Fights Famine: Working With 
Groceries in Nature 

Technology Fights Famine: 
Produce Plenty 


913. Electrical Machinery 


The Clampdown on Electrical Hazards . 
Turn On the Boob-Tube; Learn About 
Microprocessors .. aon 
Safety Radar Promising for Vehicles ae 
Satellite Solar-Power Stations .... see 


914. Transportation 


Se Aircraft Nears Design 


Two New '75s Offer Overdrive .... 
Lap Plus Shoulder Belts Equal “Zero 
Auto Deaths 
Half-Scale Car Presented Driver-Packag- 
ing Problem 

Two New Compacts Join the VW Family 
GM Set for Materials Revolution 

— To Power papell for the wend 


capped 

Cadillac’s Small ‘Car 

Largest Fiberglass Ship Resulted ‘from 
Tooling Idea 

Looking for an ‘Edge’ at Indy 

Realistic Range Achieved by Electric Ve- 
hicle 

Cosworth Vega Performs Like a Corvette 

Air-Cushion Restraints Called Unproven, 
Unpopular, and Too Expensive 

From Europe’s Automakers: New Hatch- 
backs and New Ideas 

Step Taken Toward Research Safety Ve- 
hicle . Pr. 2 ee Ore 


Zimmerman 9/18 


Zimmerman 10/16 


Apollo-Soyuz: Timely Union for Co-op 
Technology Zimmerman 

Mars-Viking: Tougher Than Apollo? .... 

New Truck Burns Much Less Fuel 

F-16: First With Fly-By-Wire . ee 

‘Luxury’ Electric Car In Production eo 

Car-Impact Study Promises New Hope 
for Pedestrians 

Diesel Option Offered ‘For. Light ‘Amert- 
can Vehicles ... ow 

Germany’s Electric Scooters ee 

Clamp-On Sail Replaces Oars ... a 

1976 New-Model Preview: Cars Are 
Young and Fun Again 

What’s Happening With Electric Vehicles 

Chrysler Drops Imperial, Adds Two New 
Compacts 

Hydride Storage Key to ayeuaecnel 
Powered Vehicles .... : 

The Airship—Phoenix or Dodo? Saath 4 

New Design/Redesign, 1975 ............ 


915. Instruments 


Hardware for Testing Gear Transmissions Fessett 


916. Fabricated Metal Products 


Common Energy a De- 
signed for Cordless Tools .......... N/T 


917. Leisure and Hobby 


Downhill By Design . Wise 2/20 26 
Balloon-Lifted a ‘Sphere To Cross 
Atlantic .... N/T 1/9 12 


The classification system provides nine major (one-digit) 
classifications, each of which has up to nine (two-digit) sub-classi- 
These, in turn, are divided into ten (three-digit) indexing 
classifications. 

Indexing classifications ending in 0 (General) are used to index 
material concerning several or all indexing classifications ending in 
1 through 8. Classifications ending in 9 (Other) are used for ma- 
terial falling within the sub-classification but not within any of 
the items 1 through 8. 


fications. 
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1—ELECTRICAL AND ELECTRONIC 


3—MECHANICAL 





11 Motors 

110 General 

111 Fractional (less than | hp) 

112 Ac integral horsepower, induction 
113 Dc integral horsepower 

114 Universal (de or ac) 

115 Multispeed 

116 Gearmotor 

117 Torque 

118 Definite and special purpose, pancake 
119 Other: Linear, motor protectors 


12 Power Supplies 

120 General 

121 Batteries, battery chargers, battery holders 

122 Dc generators, motor-generators 

123 Ac generators, motor-generators, alter- 
nators 

124 Converters, inverters 

125 Transformers, voltage regulators 

126 Fuel cells, solar cells, photo cells 

127 Thermoelectric supplies 

128 Antennas 

129 Other 


13 Switches and Relays 

130 General 

131 Mechanical: Pushbutton, toggle, rotary, ac- 
celeration 

132 Thermally operated: Thermostats, thermis- 
tors 

133 Pressure operated 

134 Limit, snap-action 

135 Proximity, photoelectric, magnetic, Hall ef- 
fect 

136 Stepping 

137 Relays, circuit breakers 

138 Motor starters, motor controls, contactors, 
starting reactors 

139 Other: Reed, mercury-wetted 


14 Instruments and Controls 

140 General 

141 Sensing devices, transducers, ther- 
mocouples 

142 Solenoids, electric actuators 

143 Timers, timing motors, delays 

144 Synchros 

145 !nstrument motors, synchronous 

146 Data recorders, readouts, indicators, dis- 
plays, memories 

147 Meters, gages 

148 Servo motors, stepping motors 

149 Other: Motor silencers 


15 Circuit Components 


2—FLUID POWER 


General 

Resistors, varistors, rheostats, poten- 
tiometers 

Capacitors 

Inductors 

Solid-state devices: Diodes, transistors, 
thyristors, SCR’s, rectifiers, semiconduc- 
tors, optical couplers, integrated circuits 

Tubes, cathode ray tubes 

Saturable reactors, magnetic amplifiers 

Fuses, fuse panels, protectors 

Lasers, masers 

Other 


Connectors and Wiring 

General 

Rings, brushes, commutators, rotors 

Terminals, binding posts, terminal boards 

Contacts, button 

Plugs, receptacles, connectors, sockets 

Wiring, cable, cord, harness, bus bars, 
coaxial, circuits, grounding 

Printed circuits, stitched circuits 

Superconductors 


Other: Lenses, mirrors, reticles, reflectors, 
prisms, photosensors 


Miscellaneous Components 

General 

Magnets, electromagnets 

Chassis, control panels, keyboards 

insulation, encapsulati hielding, jacket- 
ing, conduit 

Cooling elements 

Lamps, lighting elements, fiber optics, 
strobes 

Heaters, heating elements, ovens 

Electric clutches, electric brakes 

Ignition systems 

Other 


Systems & Assemblies 

General 

Amplifiers, preamps 

Control systems: Regulators, numerical con- 
trol, digital controllers 

Electronic computers, calculators, 
peripheral equipment 

Microprocessors 

Adjustable-speed drives 

Servomechanisms 





Packaging (electrical/electronic) 
Other 


31 Power Sources 

310 General, energy 

311 Jet engines 

312 Internal combustion engines 

313 Turbines, turbofans, turbojets 

314 Atomic, nuclear power 

315 Exotic fuel engines, rockets 

316 Fuels, propellants, explosives, coal, natural 
gas, hydrogen, fuel oil 

317 Steam 

318 Geothermal, wind, water, solar, tidal 

319 Other 


Constant-Speed Drives & Transmissions 
General: Speed reducers 

Chain 

Beit 

Friction: Ball, disc, wheel, cone 


Other: Reversing 


Adjustable-Speed Drives & Transmissions 
General: Speed reducers 
Chain 
Belt 
Friction: Ball, disc, wheel, cone 
‘ar 


Other: Reversing 


Drive Components 
General 
Transmission chain, cable, cable fittings, 
cable splices, shackles 
Belts, belting 
Gears, gearing, racks, pinions 
Sprockets 
Pulleys, sheaves, idlers, tensioners 
Conveyor chain, conveyor belts 
347 Conveyor screws, roller conveyors 


4— ASSEMBLY COMPONENTS 


Other 


Rotational Components 

General 

Antifriction bearings: Ball, roller, needle, 
linear, thrust, pillow blocks 

Sleeve bearings: Gas, solid-lubricant, bush- 
ings, rod ends, ball joints 

Flexible couplings, universal joints, flexible 
shafts 

Torque converters, fluid couplings 

Shafts, axles, splines, crankshafts, spindles 

Clutches, brakes, power absorbers, torque 
limiters 

Fans, blowers, propellers (see 257) 

Reels, winches, hoists 

Other: Flywheels 


Mechanisms 

General 

Cams, cam followers 

Linkages, cranks 

Intermittent-motion, periodic-motion, index- 
ing, gyratory-motion, mechanical es- 
capements, ratchets 

Three-dimensional 

Motion converters, leadscrews, jacks, ac- 
tuators 

Spring motors 

Telescoping members, collapsing members 

Manipulators, vibrators, robots, separators 

Other 


Controls 

General 

Push-pull 

Transducers (to mechanical) 

Gyros, gyroscopes 

Mechanical counters 

Safety devices, audible warning devices 


Other 


Systems 
General 








21 Fluids 

210 General 

211 Hydraulic fluids 

212 Coolants, refrigerants 

213 Cleaners, solvents (see 577) 
214 Lubricants (see 576) 


218 Aerosols, pressurized liquids 
219 Other 


22 Fluid Conditioners 

220 General 

221 Fluid storage, pressure vessels, reservoirs 

222 Filters, strainers, screens, baffles 

223 Renovators (Note, 223 = 222 + 286 + 
296) 


224 Heat exchangers 

225 Coolers, radiators, heat pipes 
226 Heaters, burners 

227 Driers, evaporators 

228 Humidifiers, mixers, carburetors 
229 Other 


23 Fluid Conductors 

230 General 

231 Tubing (pressure) (see 587) 

232 Hose, ducts, bellows 

233 Pipe 

234 Fittings 

235 Joints, couplings, unions, flanges, adapters 
236 Mufflers 

237 Hydrofoils 


239 Other: Applicators, dispensers, reversers 


24 = Linear Devices 

240 General 

241 Cylinders, pistons, cylinder mounts 
242 Accumulators 

243 Intensifiers, boosters, rams 

244 Actuators, bellows, diaphragms 
245 Pumps 

246 Motors 


248 Compensators 
249 Other: Impellers, air guns 


25 Rotary Devices 

250 General 

251 Pumps, rotary, centrifugal 

252 Fluid motors, brakes, high-torque 
low-speed 

253 Air motors 

254 Compressors 


14 


Rotary actuators 
Winches 

Propellers (see 357) 
Centrifuges 


9 Other 


Seals 

General 

Material seals (O-ring) 
Mechanical seals 
Gaskets 

Wiper rings, piston rings 
Packings 

Labyrinths 


Bellows, protective covers 
Other: Diaphragms, rolling diaphragms, clo- 
sures, plugs 


Valves 

General 

Directional control 

Flow control, faucets, flow dividers 

Pressure control, relief vacuum 
breakers 

Servo valves 

Valve blocks, manifolds 

Nozzles, venturies, orifices, poppets 

Proportional tlow or pressure 


Other 


Instruments & Controls 

General 

Test stands 

Control panels 

Meters, gages: Manometers, flow meters, 
rotameters, anemometers 

Switches, liquid level 

Transducers (to hydraulic) 

Regulators 

Fluid logic, fluidics, moving-part logic 


Other: Floats, anchors 
Systems & Assemblies 


neral 
Industrial hydraulic & pneumatic systems 
Mobile, aircraft, marine 
Hydrodynamic drives 
Hydrostatic drives 
Vacuum 
Lubrication 
Hydraulic, pneumatic computers 
Power units 
Other: Servo systems 


Fasteners 

General 

Inserts 

Nuts, locknuts 

Pins, dowels, staples 

Quick operating panel-type, latches 

Retaining rings, keys, collars, frictional 
shaft connectors, shaft-hub connectors, 
tolerance rings 

Rivets, blind rivets 

Screws, bolts, studs, shear bolts 

Washers, grommets, eyelets, spacers, bush- 
ings, stand-offs 

Other: Spring clips, clamps, zippers, wire 
ties, belt splicing, captive panel hardware, 
captive fasteners 


Springs and Isolation Devices 
General 
Fluid & air springs 
Helical wire springs 
Leaf springs, cantilever 
Vibration isolators, mounts 
5 Hydraulic-damping devices, shock absorb- 
ers, snubbers 


5—MATERIALS 


Mechanical damping devices 
Spring-loaded devices 


Other: Belleville, constant force 


Miscellaneous 

General 

Locks 

Nameplates, labels, wire markers, signs 

Dials, knobs, handles, drawer pulls 

Shims 

Enclosures, housings, cabinets, cases 

Wheels, tires, rollers, casters, ball transfers, 
rings 

Slides, ways 

Hinges, brackets 

Other: Razor blades, brushes, bells, knives, 
buzzers, chimes, bases, boots, bellows, 
way protectors 


Mechanical Measurement Equipment 
General 

Inspection tools and fixtures 

Gage blocks, micrometer heads 
Meters, gages 





51 Ferrous Metals 
510 General 
511 Cast iron, malleable iron, cast carbon, alloy 
steels 
512 Wrought carbon, alloy steels 
Free-machining steels 
Stainless steels, high alloys, high tempera- 
ture steels 
Specialty steels (tool, die, electrical) 


High-strength low-alloys 
Magnetic alloys 
Other 


Nonferrous Metals 

General 

Aluminum 

Copper, brass, bronze, beryllium copper 

Magnesium 

Nickel 

Titanium 

Zinc 

Refractory metals: Tungsten, tantalum, 
molybdenum, columbium 

Precious metals 

Other: Tin, lead, chromium, vanadium 


Plastics 
General 
Thermoplastic plastics (nylon, Teflon) 
Thermosetting plastics (epoxy, phenolic, 
filled silicones, rigid urethanes) 
533 Laminated plastics, vulcanized fiber 


Reinforced, filled plastics 
Porous plastics 

Colors for plastics 
Plastic trims 


8 
Other: Degradable 


Rubber and Elastomer 

General 

Natural rubber 

Synthetic rubber 

Elastomeric plastics: Flexible silicones and 
urethanes 

Hard rubber 


8 
Other 


joking Materials 

Genera 

Adhesives, sealants, encapsulants, caulk- 
ing, grout 

Welding rods 

Brazing, soldering alloys 





5—Materials (continued) 





56 Other Nonmetals 
560 General 
561 Carbon, graphite, diamonds 
562 Glass, ceramics, quartz 
563 Refractory materials, mica 
564 Carbides, cermets 
565 Mineral and synthetic fibers, felt, fabrics 
566 Insulating materials (thermal, sound) 
567 Wood, cork, composition board, paper 
568 Chemicals, phosphors, inks 
Other: Abrasives, friction materials, syn- 
thetic crvstals. heat-sensitive liauid crys- 
tals 


Finishes, Coatings & Lubricants 
General 
Metallic coatings 
Chemical coatings, electrochemical coat- 
ings, photosensitive 
573 Organic finishes: Lacquers, synthetic 
enamels, paints, varnishes 


6—MANUFACTURING PROCESSES 


Porcelain enamels, vitreous coatings 
Plastic coatings, plastic powders 
Lubricating materials (see 214) 
Cleaners, solvents (see 213) 
Mechanical surface finishes 

Other: Corrosion inhibitors 


Prefabricated Forms 

General 

Film, tape, sheet, foil, plate 

Wire, wire cloth, knitted wire mesh, wire 
rope, cable 

Patterned, perforated, expanded metals, 
textured, prefinished 

Laminates 

Composite materials 

Structures: Honeycomb, foam, sandwich, 
isogrids, geodesic 

Structural shapes: Tubing, channels 

Balls, beads 

Other 





61 Metal Casting 
610 General 

611 Sand 

612 Shell mold 

613 Permanent mold, gravity, low-pressure 
614 Centrifugal 
615 Investment 
616 Die 

617 Plaster mold 
618 Continuous 
619 Other 


62 Metal Shaping 

620 General 

621 Forging, cold forging 

622 Extrusion, impact extrusion 

623 Heading, upsetting, cold forming 

624 Thread, form rolling 

625 Powder metallurgy, porous metals, fiber 
metals 

626 


627 
628 Hot isostatic pressing 
629 Other 


63 Metal Forming 

630 General 

631 Sheet forming, plate forming 

632 Stamping, drawing, blanking, embossing, 
coining 

633 High-velocity forming, explosive forming 

634 Spinning 

635 Roll forming 

636 Tube forming 

637 Wire forming 

638 Stretch and compression forming 

639 Other: Magnetic forming 


64 Metal Joining 

640 General 

641 Arc welding 

642 Gas welding 

643 Resistance welding 

644 High-energy welding: Plasma, electron 
beam, explosive bonding, ultrasonic, 
magnetic, solid state 

645 Flame cutting 

646 Brazing 

647 Soldering, desoldering 

648 Adhesive joining, bonding 

649 Other: Interlocking, keylock, dove-tail, sew- 
ing, bolted joints, riveting 

65 Metal Removal 

650 General 

651 Planing, broaching 

652 Lathe turning, screw machining 

653 Milling, hobbing, gear shaping, sawing 


7—DESIGN THEORY & TECHNIQUES 


Drilling, boring, tapping 

Grinding, abrasive machining 

Honing, lapping, polishing, burnishing 

High-energy machining: Spark, laser, water 
jet 


Other 


Metal Treating 

General 

Heat treating 

Surface treating: Carburizing, nitriding 

Shot peening, surface working 

Chemical milling, etching, photochemical 
machining 


8 
Other 


Finishing 

General 

Chemical, solvent cleaning 

Mechanical finishing, tumbling 

Conversion coating, anodizing, electro- 
polishing 

Electroplating, vacuum metallizing 

Metal spraying, flame spraying, hard fac- 
ing, plasma spray, plasma arc, electro- 
static 

Painting 

Hot stamping: Branding 


8 
Other 


Plastics & Rubber Processes 

General 

Molding, injection molding, forging, rota- 
tional molding 

Extrusion, pultrusion 

Sheet forming 

Laminating 

Casting 

Stamping, machining, fabricating, forming, 
forging 

Calendering, coating, plating 

Encapsulating 

Other: Filament winding, welding 


Miscellaneous 

General 

Assembly, automatic assembly, micro-as- 
sembly 

Packaging, storage, shipping 

Balancing rotating machines 





71 Mechanics 

710 General 

711 Statics (at rest) 

712 Dynamics (force to create motion) 
713 Kinematics (motion in abstract) 
714 Vibration, natural frequency 
715 Shock 

716 Noise, sound, music 

717 Viscosity 

718 Strain and stress 

719 Other 


72 Strength of Material 
720 General 

721 Elastic theory 

722 Plastic theory 

723 Fatigue, endurance 
724 Creep 

725 Impact stress 

726 Thermal stress 
727 Friction, wear 

728 Fracture 

729 Other: Hardness 


Strength of Parts 
General 

Tension, compression 
Bending 

Shear, torsion 

Surface contact stress 
Plates 

Cylinders, columns 
Rotating discs, rotors 
Critical speed, critical flow 
Other 


Human-Factors Engineering 
eneral 

Styling 

Color 

Safety, comfort, protective clothing 
Illumination 

Human limitations 
Spare/replacement parts 


8 
Other: Tactile graphics 


7—Design Theory & Techniques (cont.) 





75 Design Analysis & Synthesis 
750 Gonmeh i" . 

751 Mathematical methods, statistics 
752 Graphical techniques 

753 Analogs, models, simulators 
754 Computer techniques 

755 Reliability, quality control 

756 Dimensioning, tolerances 

757 Maintenance 

758 Value analysis 

759 Other 


76 Basic Sciences & Fields 

760 General 

761 Physics 

762 Chemistry 

763 Thermal, thermodynamics, cryogenics, 
heat transfer, combustion 

764 Radiation 

765 Biosciences 

766 Optics, photography, holography, photo- 
elasticity 

767 Ultrasonics 

768 Aerodynamics 

769 Other: Economics, metrology 


77 

770 
77) 
772 
773 
774 


Experimental Design 
General 

Prototypes, breadboards 
Testing, stress analysis 


Other 


Environmental Design 

General 

Corrosion, rust 

Mold, fungus 

Outer space 

Under sea 

Pollution 

Waste treatment, reclamation, salvage, res- 
toration, conservation, recycling 


High temperature, low temperature 
Other 


8—ENGINEERING MANAGEMENT & OPERATION 





81 Engineering Department Operations 
810 General 

811 Structure, organization 

812 Costs, budgets 

813 Programming, planning 

814 Personnel policies 

815 Recruiting, evaluation, training 
816 Managerial talent 

817 Compensation, pensions 

818 Communication 

819 Other 


82 New Product Development 
820 General 


83 Drafting & Reproduction 

830 Seneedl” 7” 

831 Management, control systems 
832 Drafting practices, techniques 
833 Technical illustration 

834 Drafting equipment 

835 Reproduction equipment, systems 
836 Furniture, drawing files 


838 

839 Other 

84 Laboratory & Testing 

840 General 

841 Nondestructive testing 

842 Dynamic analysis 

85 Technical Information 

850 General 

851 Engineering libraries, files, books, museums 


9—MISCELLANEOUS 


Information classification, retrieval 
Specifications, standards, metrication 
Report writing, articles, papers, oral 

Part numbering, part names (nomenclature) 
Engineering records 


Security, protection 
Other 


Patents & Patent Law 
General 


Personal & Professional 

General 

Creativity, inventiveness 
Meetings, shows 

Contests, awards 

Societies 

Professional licensing, certification 
Unions 

Education, curriculums, seminars, career planning 
Product litigation, expert witness 
Other: Women 


Outside Services 

General 

Engineering design services 
Industrial design services 
Consulting to government 





91 Complete Machines 

910 General 

911 Ordnance: Tanks, missiles, rockets, ammu- 
nition (SIC 19) 

912 Machinery: Agricultural, construction, 
machine tools, office machines, materials 
handling (SIC 35) 

913 Electrical machinery: Communication, radio, 
radar, TV, appliances, X-ray (SIC 36) 

914 Transportation: Automotive, aircraft, ships, 
hn spacecraft, undersea craft (SIC 


Instruments: Medical, dental, photographic, 
watches (SIC 38) 
Fabricated metal products: Hand tools (SIC 
4 


Toys, playground equipment, sports equip- 
ment, recreational equipment 
Other 


Unclassified 
General 
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